SECTION 25 14 16
Pump Control Panel
PART 1: GENERAL
1.1 DESCRIPTION
A. Scope
The specification is prepared for Sterling One Construction, a developer located in City of Rockwall Texas. This Developer is requesting a quote from a qualified panel shop listed in this Specification for a control panel that will be designed to operate three (3) sewage pumps at the Signal Ridge Lift Station in City of Rockwall, Texas. Quote shall be prepared using solid state soft starters as pump controllers. Request for the Quote and Quote review shall be handled by F.C. Cuny Corporation. Contact Cameron Slown at cslown@fccuny.com or Chris Cuny at crc@fccuny.com. 
Two sewage pumps are existing (88HP and 105HP Flygt pumps). The third pump shall be procured by Sterling One as part of a separate competitive bid. The maximum size of the third pump shall be 105 HP. 

All equipment inside control panel shall be new except two (2) existing pump monitoring relays that shall be salvaged and transferred into the new control panel. As part of the third pump purchase, a new pump monitor relay shall be purchased from the pump manufacturer for the new third pump. The monitor shall be delivered by the Owner to a panel builder that will install this new monitoring relay inside new control panel.
This panel shall also have SCADA PLC, radio and interposing relays installed inside the enclosure. The SCADA equipment per City of Rockwall standard and the system integrator is specified in this section.

Panel builder shall purchase specified SCADA hardware and PLC programming from Kimark Inc, City of Rockwall system integrator as part of this control panel purchase.     

B. Approved Panel Builders
Panel builder shall be one of the companies listed below:
1. AA Controls (contact Jimmy Smith 214-796-8766)
2. MCI Motor Controls (972-247-4440)
3. DK Controls, LLC (877-349-9310)
4. Kimark (contact Saul Sanchez 817-416-8881)

5. CDM Automation (contact Chad Martin 214-952-7774)

6. Xylem (contact Bill Maddox 972-955-6904)

1.2 PANEL QUOTE CONTENT 
Submit the following Information with the Control Panel quote:

A. Any exception to this Specification must be clearly stated including any changes in shown wiring diagram;
B. List bill of materials with manufacturer name and component model numbers; 
C. Delivery Time;
D. Payment terms;
E. Panel dimensions;

F. Panel warranties
PART 2: PRODUCTS
2.1 control panel
A. Panel Enclosure
1. General
Control Panel enclosure shall be a dead front type, NEMA 4X 316 stainless steel floor mounted as produced by Hoffman or Weigmann. Enclosure shall be of a size that will accommodate all shown components while providing sufficient installation clearances for the soft starters per manufacturer's instructions but not smaller than 72"Hx72"Wx16"D. 
The door gasket shall be a rubber compound with a retainer to assure a positive weatherproof seal.  The door shall operate with a single action handle that accepts a 3/8" shaft padlock and opens a minimum of 180°.

2. Inner Double Door

A polished aluminum dead front shall be mounted on a continuous aircraft type hinge, contain cutouts for mounted equipment and provide protection of personnel from line internal wiring. Cutouts for breaker handles shall be provided to allow operation of breakers without entering the compartment. No door mounted operating mechanisms is allowed for breaker operation.  All control switches, indicator pilot lights, one (1) general purpose GFCI duplex receptacle and the other operational devices shall be mounted on th extrnal surface of the dead front. The dead front shall open a minimum of 150° to allow access to equipment for maintenance. A 3/4" break shall be formed around the perimeter of the dead front to provide rigidity. 

3. Back Plate

The back plat shall be manufactured of 12-gauge sheet steel and be finished with a primer coat and two (2) coats of baked on white enamel. All device shall be permanently indentified using Micarta labels.

B. Pump Controller

1. Soft Starter with fully AC3 rated bypass contactor:
a. Furnish solid state soft starter capable of running centrifugal submersible sewage pump, variable torque model, standard duty rating.

b. Provide one (1) 100HP, 460V, 3 phase soft start for 88 HP pump and two (2) identical 125HP, 460V, 3 phase rated soft starts for 105 HP pumps. 

c. Furnish fully AC3 rated IEC bypass contactor with bimetallic overload relay that will get engaged automatically by the soft starter once the programmed motor starting ramp is finished. 

d. Furnish Altistart Series 48 by Square D or equivalent by Eaton, Siemens, Allen-Bradley, Danfoss or WEG.
C. Other Internal Panel Components

1. Power Distribution

The panel power distribution shall include all necessary components and be wired with stranded copper conductors rated at a minimum of 90°C.

2. Emergency Power Provisions

The site shall be equipped with an emergency diesel generator and an Automatic Transfer Switch. Control panel shall accept "On Normal Power" and "On Emergency Power" dry contacts from the ATS. PLC inside control panel shall provide an output relay to start the generator. Also, control panel shall be equipped to receive remote status signal from the generator:

a. Generator Running

b. Generator Low Fuel

c. Generator Common Fail Alarm

3. Circuit Breakers and Motor Circuit Protectors
All circuit breakers shall be heavy duty molded thermal magnetic or motor circuit protectors by Square D, Eaton, Siemens or General Electric.
The main 400A rated circuit breaker in the control panel shall be 100% rated. 

Each motor breaker shall be adequately sized to meet the pump motor operating characteristic and shall have a minimum interrupting capacity of 14,000 Amps at 480VAC.
Control circuit, SCADA components and receptacle shall have separate individual circuit breakers.
Circuit breakers shall be indicating type providing "ON-OFF-TRIP" positions of the operating handle. When the breaker is tripped automatically, the handle shall assume a middle position indicating "TRIPP".

Thermal magnetic breakers shall be quick-made and quick-break on both manual and automatic operation and have inverse time characteristic secured through the use of bimetallic tripping elements supplemented by a magnetic trip.

Breakers shall be designed so that an overload on one pole automatically trips and opens all legs. Field installed handled ties shall not be acceptable.

4. Transformers

Control transformers shall provide the 120 VAC inside panel for control circuitry and input for 24VDC or 12VDC power supplies. Transformer shall have fused primary and secondary side. The secondary shall be grounded.
5. Surge Protection Devices (SPD1)
A MOV design, parallel, surge protection device shall be Type 1 UL 1449 listed with min 100 kA per phase rating with surge counter. Unit shall have less than 5 nanoseconds response time. Unit shall have instant recovery, no holdover current and shall have a minimum of 3-year full replacement warranty.
6. Alarm System

The alarm light on the top of the enclosure shall be a weatherproof, shatterproof red light fixture with 500 lumens minimum to indicate alarm condition. The alarm light shall be turned on by the wet well high level alarm

The alarm horn shall provide an audio signal of not less than 90 dB at 10 ft. An alarm silence push button shall be mounted on the exterior of the cabinet and deactivate the alarm horn. However, the alarm light will continue to flash until the alarm condition ceases to exist.

An input to PLC shall be provided to indicate the high wet well condition.
7. Level Controls
a. Submersible Pressure Transducer Probe (new)
Control panel manufacturer shall also furnish a loose pressure transducer probe that will be installed in the wet well by the General Contractor. This probe may also be purchased by the SCADA subcontractor (Kimark) and included as part of the SCADA package.  This transducer shall provide 4-20 mA continuous level signal back to the control panel.  Panel builder shall provide I/I signal isolator inside control panel. The transducer 4-20 mA continuous signal shall be used to trigger OFF LEAD LAG1 LAG2 and HIGH levels as shown on the plans as programmed in PLC program. 

Probe shall be a stainless steel submersible level transducer model Flygt LTU-701. 
b. Backup Floats (existing salvaged floats)

Existing low level and high level floats shall be preserved. The other float shall be salvaged and delivered to the Owner.
8. Pump Control Description

The wet well level shall be sensed by a submersible pressure transducer. As the level in the wet well raises, the lead pump selected by a PLC programmed alternator shall start and pump the sewage to the OFF position. In the event the incoming flow exceeds the capacity of the lead pump, the Lag1 pump shall start. On further level rise the Lag2 pump shall also start. If the wet well level continues to rise high level alarm functions shall be activated, typically 12” above Lag2 start level. All three pumps shall alternate.  
Float control shall not be tied into the PLC pump control program, rather it will initiate independent High Level alarm or low level cut-off pump protection to provide some redundancy in case of the SCADA PLC failure.   
9. Ancillary Equipment
a. HOA Switches. A three-position HOA switch shall be provided on the inner dead front for each pump. Inputs shall be provided to PLC to indicated position of HOA. Furnish switches Series 9001SK by Square D or equal.
b. RUN pilot lights. A run pilot indicator shall be provided on the inner dead front. All indicator lights shall be push-to-test. Inputs shall be provided to PLC to indicate pump running. Furnish pilot lights Series 9001SK by Square D or equal.
c. Elapsed Time Meter. Each pump shall have meter mounted on the dead-front.

d. Control Relays, IDEC relays, RJ Series.

e. Cabinet Temperature Control. The cabinet shall be equipped with a thermostat and a ventilation fan/louver combination controlled by the thermostat.

f. Receptacle. Provide one (1) GFCI duplex receptacle 120VAC, 20A rated and mount on the dead-front. Receptacle shall be protected by a dedicated 20A circuit breaker,

g. Furnish LED strip light fixture equivalent to 60W incandescent light inside panel with the light toggle switch.

h. UPS backup power.  UPS shall provide backup 120VAC power to control and SCADA equipment and all low voltage power transformers and power supplies.UPS shall be installed inside control panel.

The UPS system must be capable to transmit all alarms and wet well levels when on for minimum 30 minutes. An expectation is that the power shall be transferred to the backup generator within 10 minutes after the power loss.
10. Pump Motor Protective Relays

Protective relays for the pump motor shall be salvaged for the two (2) existing pumps and transferred to the new enclosure. The third new pump shall be purchased with the pump protective relay (provided by the pump mfr.)  The panel builder shall install the new relay inside new control panel. These protective relays are sensing pump over-temperature or leakage in the pump motor winding and housing respectively.

Inputs shall be provided to PLC to indicate Pump Failure, Leakage or Temperature failure individually for each pump.  PLC programmer shall, based on the failure inputs, shut down, lock-out and generate alarm for the failed pump.
11. Panel Marking

All component parts in the control panel shall be permanently marked and identified as they are indicated on the drawing. Marking shall be on the back plate adjacent to the component. All control conductors shall be indentified with wire markers as close as practical to each end of conductors. 
12. Panel Wiring

All control wires shall be SIS type. Provide minimum 1-1/2" spacing between the components and wire ways.

13. Testing

All panels shall be tested to the power requirements as shown on the plans to assure proper operation of all the components. Each control function shall be activated to check for proper indication and operation in the panel shop.

14. SCADA Sub-panel

Panel builder shall include in his quote a SCADA subpanel model TR-Y160-C50-P-ICC (RTU kit with setup) by Kimark Systems, City of Rockwall integrator. Contact Saul Sanchez at 972-890-7910. This order shall also include Kimark's PLC programming, bench test as well as configuration, setup and startup of the new SCADA system at the site.
Existing antenna and mast shall be reused.

a. SCADA Subpanel Components

The following components shall be included on the Kimark's SCADA subpanel:

	 Component
	Code

	Radio
	TM8105-B1A01

	Radio Cable to Connect to PLC
	

	Power Supply 12VDC, Sola
	SDN9-12-100P

	PLC CPU Momentum., Square D
	171CCC76010

	PLC Adapter, Square D
	172JNNN21032

	PLC Discrete I/O, Square D
	170ADM35010

	Communication adapter, Square D
	170INT11000

	PLC Analog Module, Square D
	170AMM09000

	Communication Cable
	170MCI00700

	Connector Set
	170XTS00100

	Momentum Bus Bar
	170XTS00601


All other hardware not listed in the SCADA subpanel Bill of Material above but shown on the plans or specified in this section shall be provided by the panel builder

PART 3: EXECUTION

3.1 phases OF INSTALLATION (for general contractor)
Control panel must be produced, tested and delivered to the site at the time for the third pump installation. The control panel installers must use a lift station downtime created by the pump installation. No additional time shall be granted for the panel installation once the third pump and associated discharge piping is installed and connected.

It is imperative that the lift station downtime is minimized.

Installation must be fully coordinated with City of Rockwall Public Works department:

For that reason the panel installation shall be completed in phases.

A. Phase 1
1. Set the new panel in place and install NEMA 4X stainless steel wireway and all wires between the new and the existing panel. 
2. During the new pump #3 installation, contractor shall use existing control panel as a splice box to connect the pump cables to the permanent wires in the wireway.
3. Connect normal power from service entrance disconnect switch on the rack to the pump control panel.
4. Connect new antenna coax to the SCADA subpanel and test the radio link.
5. Set up, configure and connect SCADA sub-panel. Install wet well probe.
6. Startup and fully test all three pumps from the new control panel with normal power.

B. Phase 2
1. Finish generator control circuitry,

2. Simulate power loss by pulling down disconnect on ATS, test ATS switchover, power loss alarms to SCADA

3. Complete and test all other control circuitry 

Run two (2) 105 HP pumps together and observe frequency and voltage drop. Record engine and alternator vital parameters of the generator.
3.2 INSTALLATION OF CONTROL PANEL
A. Panel builder shall provide necessary fasteners to mount the panel on the existing concrete floor.
B. Panel builder shall provide detailed handling, unloading and installation instruction to General Contractor.
C. Panel shall be equipped with a laminated up-to-date complete control panel wiring diagram that will be glued inside panel door. Install complete copy of the panel O&M manual inside interior plastic door pocket.

3.3 WARRANTY
The entire system herein specified shall be guaranteed for a period of two (2) years from the date of the acceptance. The guarantee is effective against all defects in the workmanship and/or defective components. The warranty is limited to replacement or repair of the defective components.
END OF SECTION
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